The objective of this study was to compare the efficacy of valproate versus haloperidol in decreasing the agitation level in affected patients in the emergency department. We assigned 80 acutely agitated patients to receive either intravenous sodium valproate (20 mg/kg) or intramuscular haloperidol (5 mg/1 ml). Agitation was measured at baseline and 30 min after the first injection using the Agitation-Calmness Evaluation Scale (ACES), the Positive and Negative Syndrome Scale-Excited Component subscale, and the Agitated Behavior Scale. For 80 patients treated with sodium valproate, the mean ± SD dosage was 1541.5 ± 286 mg (range 940-2400). The mean postintervention ACES scores from baseline to 30 min after drug injection were 4.73 (SD = 1.93) for the valproate group and 5.45 (SD = 2.09) for the haloperidol group (P = 0.028). No significant differences were observed in terms of the mean changes 30 min after the intervention for two additional agitation scales. A larger proportion of patients in the haloperidol group experienced intense sedation (36.2%, P < 0.001) and extrapyramidal symptoms (8.7%, P = 0.007) compared with the valproate group (2.5% for intense sedation, no patient for extrapyramidal symptoms). The findings suggest that in the clinical practice setting of emergency psychiatry, intravenous valproate is as effective as haloperidol in reducing agitation, with a better safety profile. Int Clin Psychopharmacol 30:142-150 Copyright
Introduction
Psychiatric emergencies are critical situations with the risk of imminent harm toward affected patients, their family members and communities, and healthcare service providers (Kunen et al., 2005) . Psychiatric patients commonly present to emergency departments (EDs). Many of these patients are agitated, requiring treatment for their agitation in the ED (Cañas, 2007) . Emergency physicians have to intervene quickly to reduce distress, protect both the patient and the hospital staff, and determine the etiology of the agitated behavior (National Collaborating Centre for Nursing and Supportive Care (UK), 2005).
Agitation is described as a disorganized and aimless psychomotor activity stemming from physical or mental discomfort (Lindenmayer, 2000) . This can be seen in various clinical situations such as delirium, dementia, psychoactive substance intoxication/withdrawal, psychotic disorders (schizophrenia, delusional disorder), and mood disorders (bipolar disorder, major depressive disorder). Other conditions include anxiety disorder, acute reaction to stress, post-traumatic stress disorder, antisocial/borderline/paranoid personality disorder, autism, mental retardation, attention deficit hyperactivity disorder, conduct disorder, and akathisia (Tesar, 1993; Lindenmayer, 2000) . Given the wide range of clinical entities from which agitation may arise, it is among the most frequently encountered clinical problems in psychiatric facilities and hospital emergency services.
Physical restraints as a traditional intervention in the management of severe agitation can have deleterious physical and psychological influences on the patients and staff (Tesar, 1993) . As an alternative to physical restraints, pharmacological restraint provides a logical humane choice and leads to rapid tranquillization without causing severe sedation (Dubin and Feld, 1989) . Further advantages of rapid tranquillization include a decrease in the period of the agitated state, less time in seclusion and restraint, and a higher simplicity of evaluative procedures (Battaglia et al., 1997) .
There are few studies on the efficacy of several chemical modalities in the treatment of acutely agitated patients presenting to EDs. One of the most common methods of rapid tranquillization is the intramuscular (i.m.) administration of high-potency typical antipsychotics (haloperidol and droperidol), which are preferred by clinicians because of their effective delivery and rapid onset of effect (Janssen et al., 1963) . Their limitations are well-known adverse events (AEs), including cardiac problems, intense sedative effect, extrapyramidal symptoms (EPS) (dystonia and akathisia), and anticholinergic side effects. The distressing adverse effects and the induction of intense sedation also interfere with the clinical diagnosis and are thus barriers for the future use of these classical therapeutic modalities (Pratt et al., 2008) .
During the past decade, valproic acid has been broadly investigated in a variety of clinical situations, such as migraine, anxiety disorders, seizure disorders, and controlling acute episodes of mania as a mood stabilizer. Valproic acid has a record of a low incidence of adverse effects and few drug-drug interactions (Lonergan et al., 2004) . Data on the antiagitation influence of such mood stabilizers are limited; more evidence on the mechanism of action is required to identify their function in a clinical setting. According to previous reports, the intravenous (i.v.) administration of valproate for acute agitation showed calming effects (Hilty et al., 1998; Grunze et al., 1999) . Compared with haloperidol as a widely used antipsychotic agent, new treatment alternatives, such as valproate, can often restore a normal level of mental activity and thus normal level of verbal expression while keeping the patient awake (Sival et al., 2002; Dolder and McKinsey, 2010) .
To the best of our knowledge, valproate and haloperidol have not been compared in their effectiveness in reducing acute agitation. Therefore, we conducted a prospective, randomized, double-blind clinical trial to compare these agents in altering the agitation level and rate of AEs.
Materials and methods

Study design
The original study was a randomized, double-blind, parallel-group trial in which participants were assigned to receive valproate or haloperidol treatment. This investigation was carried out at the ED of a large metropolitan university-affiliated hospital with an average of 65 000 patient visits annually. The hospital supports a 4-year emergency medicine and psychiatry residency program and other specialties.
Participants
The study population included all adult patients (age range; 18-65 years) who were acutely agitated and required emergency parenteral pharmaceutical intervention for the control of violent behavior. Acutely agitated patients included those with violent, controlled, or uncontrolled muscular movement that placed both themselves and hospital staff in danger because of severely disruptive behavior. The classification of acute agitation patient was confirmed by a consultant attending emergency physician and a psychiatrist (24 h/day, 7 days/ week).
Exclusion criteria were readily amendable causes for the agitation (hypoxemia or hypoglycemia), known hypersensitivity to either drug, hypotension (systolic blood pressure ≤ 90 mmHg), pregnancy or breastfeeding, known history of liver disease or uncontrolled diabetes, noticeable or suspected head trauma, a previous history of neuroleptic malignant syndrome, and seizure.
Hypoxemia was identified as an arterial oxygen saturation of 90% or less according to pulse oximetry measurements and hypoglycemia was defined as a plasma glucose level less than 50 mg/dl. We obtained written informed consent from participants' caregivers or responsible family members who were present with the patients throughout the trial.
They were completely informed about the voluntary nature of participation and interventions. We excluded patients without a responsible family member at the time of agitation. After the resolution of the psychomotor agitation, written consent was also obtained from the patients. This study was approved by the Institutional Review Board and Ethics Committee of the Shahid Beheshti University of Medical Sciences. It was carried out in accordance with the Declaration of Helsinki of 2013.
Interventions
Physical restraint was initially used for severely agitated patients and then on the basis of the physician's discretion until no longer required. Peripheral i.v. access was established for all enrolled patients to collect blood samples for laboratory studies. Rapid serum glucose determination was performed for each patient using a glucose meter device. All patients were placed on standard hemodynamic monitoring.
We obtained a toxicology screen for all participants in both groups if the patients allowed the collection of urine samples.
Vital signs were also recorded both before the administration of medication and at 30 min after the intervention. According to the trial protocol, participants fulfilling the inclusion criteria were allocated randomly to either the i.m. haloperidol (5 mg/1 ml) plus i.v. placebo infusion (200 ml, normal saline) or the i.v. sodium valproate solution plus i.m. placebo treatment (1 ml, normal saline). The sedative solution for the valproate group was prepared by adding 200 ml distilled water to 20 mg/kg sodium valproate powder. The patients were continuously infused i.v. for 10 min. The doses were at the attending physicians' discretion, although the recommended initial dose for haloperidol administration is 2-5 mg, repeated as needed at 1-h intervals (Thomas et al., 1992; Allen, 2000) . If the patients continued to be agitated after the study drug was administered, a second dose could be administered at the discretion of the treating attending physician. The study drugs were prepared in the same opaque syringe of equivalent volume by the Pharmacy Department of the center. The clinical safety of intervention was assessed by careful monitoring of AEs throughout the study. All AEs were reported directly to the principal investigators, who then decided whether the assigned intervention should be uncovered or the patient should be removed from the trial.
Outcome measures
The level of agitation/tranquilization was measured using an objective single-item agitation scale. The Agitation-Calmness Evaluation Scale (ACES) consists of an item scale with nine anchor points (1 = marked agitation, 2 = moderate agitation, 3 = mild agitation, 4 = normal, 5 = mild calmness, 6 = moderate calmness, 7 = marked calmness, 8 = deep sleep, 9 = unarousable) that provides rapid and accurate information on the primary state of agitation and transition into tranquilization after a pharmacological intervention (Lilly, 2004) . We also used the Positive and Negative Syndrome Scale-Excited Component (PANSS-EC) and the Agitated Behavior Scale (ABS) scores. The PANSS-EC includes five items (excitement, tension, hostility, uncooperativeness, and poor impulse control) rated from 1 (not present) to 7 (extremely severe), yielding a potential maximum score of 35 points (Kay et al., 1987) . The ABS score is a valid scale that provides healthcare professionals with objective feedback on the course of a patient's agitation. It includes 14 clinician-rated items: attention-related behaviors, impulsivity/impatience, uncooperative behavior, violence/threats, unpredictable anger, selfstimulating behavior, resistance to restraint and intervention, wandering, restlessness, repetitive behaviors, loud/excessive talking, sudden changes of mood, excessive crying or laughter, and self-abusive behavior. All items are rated on the following four-point scale: 1 = absent; 2 = present to a slight degree; 3 = present to a moderate degree; and 4 = present to an extreme degree. Although this instrument was developed and is used primarily for the assessment of agitation in patients with cranial damage, it has been utilized for the assessment of agitation in patients admitted to the ED (Zun and Downey, 2008) .The level of agitation was assessed at baseline and at 30 min after the administration of drugs. Differences between preintervention and postintervention scores were compared. All outcome assessments were performed blinded to treatment allocation. In all cases, randomization was performed by a trial administrator independent of raters and administering clinicians. The raters were psychiatrists who had previous experience with the psychiatric rating scores, especially measures of aggressive behavior and agitation or with the training or certification videotapes. The research assistant, administering clinicians, patients, caregivers, and raters were all blinded to the treatment assignment.
Randomization
Randomization was performed according to a computergenerated random numbers list. The trial instruction and data form for each treatment were sealed in a numbered opaque envelope. An equal number of haloperidol and valproate envelopes were provided and placed in the study pack. As determined by the randomization list, each study pack also contained either one syringe of haloperidol (5 mg/1 ml) plus one syringe of placebo (200 ml) or one syringe of valproate (200 ml) plus one syringe of placebo (1 ml). Two medication packs were assigned to each patient for readministration of medication if the agitation has not been controlled by primary dosing. Upon identification of a potential study candidate by the emergency physician, one pack was selected at random. As a patient underwent randomization, trained physicians, blinded to the pack's contents, completed the patient record and obtained informed consent. Demographic data and related clinical information, such as psychiatric diagnosis, medical comorbidities, level of agitation, and vital signs, were documented. We also included information on previous use of psychiatric medication in the 24 h before starting the study evaluation. After the intervention, the envelope was resealed and attached to a form of the patient's details as a record. A blinded explicit review of the list of treatment assignment and the patient's medical record was performed.
Statistical analysis
The power size of the sample was determined assuming a two-sided significance level of 5% and a power level of 80% (β = 20%). We adopted a change of at least one point on the ACES score, considering that these would be meaningful for clinical purposes (SD of 2). Assuming that 10% of patients could not complete the trial, a sample size of 70 patients was required in each group. Data were divided according to whether patients received haloperidol or valproate for agitation. Primary measurement for this study was change in agitation level from baseline to 30 min after the first injection, as measured directly by the ACES score. Secondary measurements for the trial included change in the PANSS-EC and the ABS scores, the effect of medications on vital signs (systemic blood pressure, heart rate, and respiratory rate), the proportion of patients receiving a second dose of study medications, and any drug-induced adverse effect on the patients' clinical state. The differences in preintervention and postintervention vital signs were compared within a single patient and between both study arms. All patients were followed until the end of the trial. According to the trial protocol, all the randomized patients who received at least one of the treatments (intention-to-treat) were evaluated in terms of efficacy and safety analysis. Means ( SD) were used to present continuous variables and frequencies (percentages) were computed for categorical variables. Univariate analysis was carried out to test differences in the mean change scores between the treatment groups using an unpaired Student's t-test for variables with a normal distribution and the Mann-Whitney U-test for variables without a normal distribution. The χ 2 test or Fisher's exact test was used for categorical variables, as appropriate. We considered a two-sided P value of 0.05 or less to be statistically significant for all tests. Analyses were carried out using SAS statistical software, version 9.3 (SAS Institute, Cary, NC, USA).
Results
Study population
Between April and July 2014, 268 patients were admitted to the hospital ED. A total of 160 patients fulfilled the inclusion criteria and were entered into the trial (Fig. 1) . Ninety-seven patients were excluded for various reasons (n): hypoglycemia (22), head trauma (17), hypotension (systolic blood pressure ≤ 90) (14), breastfeeding (11), history of liver disease (10), history of seizure (10), drug allergy (7), and pregnancy (6). Eleven patients' family members refused consent for participation in the trial. Of the final 160 participants, half of the patients (80 patients) were assigned to receive 5 mg of i.m. haloperidol and 80 were assigned to receive i.v. valproate (20 mg/kg, average dose = 1541.5 286 mg, range 940-2400).
The most common initial clinical diagnoses were psychotic disorders (n = 52), mood disorders (n = 23), cognitive impairment (n = 23), adjustment disorders (n = 17), others (infection, substance intoxication or withdrawal) (n = 35), and unknown etiology (n = 10). Ninety-six patients were brought to ED by ambulance service and 64 patients reached the hospital by self-transport. According to the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV-TR), cognitive impairment was defined as mental disorders affecting cognitive functions, mainly memory processing, perception, and problem solving. The major categories were amnesia, dementia, and delirium. The demographic and clinical features of the two study groups at baseline are shown in Table 1 . For the entire study population, the average mean age ( SD) was 43.73 7.44 years. At the time of entry into the trial, the patients had a total mean ( SD) ACES score of 1.73 0.76. No statistically significant differences were found with respect to age, sex, severity of agitation, or ED diagnosis between the patients who received haloperidol compared with patients who received valproate. Of all the patients, 124 were on previous psychiatric medication. Of these, 53 were prescribed atypical antipsychotics, 42 were prescribed mood stabilizers, 18 were prescribed antidepressants, and 11 were prescribed others. The previous use of medications did not differ between each arm of the trial (72.5% for haloperidol, 82.5% for valproate, P = 0.130). The mean ( SD) duration of physical restraint (minute) did not differ significantly between patients receiving valproate (37.4 5.5) and haloperidol (38.9 5.8, Valproic acid versus haloperidol Asadollahi et al. 145 P = 0.100). The proportion of patients restrained physically was 85.0% (68/80) in the valproate group and 76.2% (61/80) in the haloperidol group, without a statistically significant difference between the drugs (P = 0.161).
Outcomes
Our analysis showed different clinical effectiveness for treatment with valproate and haloperidol, with a significant change in the baseline ACES score at 30 min. The baseline agitation scores for patients in the valproate group were not significantly different from those in the haloperidol group. Table 2 describes the treatment outcomes in the two trial arms. Before-treatment and after-treatment mean ( SD) changes in the ACES score of valproate group did not differ significantly from the haloperidol group (3.08 2.03 vs. 3.62 2.27, Mann-Whitney U-test, P = 0.072). The mean score on the ACES at the endpoint was notably larger for valproate-treated patients (4.73 1.93) compared with haloperidol-treated patients (5.45 2.09, P = 0.028). At the end of the study, the mean change in the PANSS-EC score from baseline to 30 min after drug injection was − 11.74 (SD = 7.18) for the valproate group and − 11.41 (SD = 7.21) for the haloperidol group (P = 0.649). At 30 min after the first injection, the mean change in the ABS score for the valproate group was − 5.58 (SD = 3.46) and in the haloperidol group, the mean was − 5.89 (SD = 3.31, P = 0.651). There was no significant treatment difference in the proportion of patients receiving a second injection after the 30 min period (P = 0.341). All patients with an episode of agitation recovered. The patients were ambulatory at the time of discharge from the emergency service or upon transfer to a psychiatric department.
Adverse events
There were no acute allergic reactions to either medication. There were no statistically significant differences up to 30 min after injection with respect to changes in systolic and diastolic blood pressure (P = 0.77, P = 0.12), heart rate (P = 0.64), and respiratory rate (P = 0.78) among patients receiving each of the interventions. Thus, there were no significant advantages to either haloperidol or valproate with respect to change in vital signs (Fig. 2) . There was an overall significant difference (P = 0.019) among treatment groups in the proportion of patients who experienced at least one drug-induced AE. The haloperidol treatment group had a significantly larger proportion of patients who showed at least one AE (37-/80, 46.2%) than the valproate treatment group (24/80, 30.0%, P = 0.034). Intense sedation 30 min after intervention was the most frequent AE that occurred, with an incidence of 36.2% (29/80, P < 0.001) in the haloperidol treatment group and 2.5% (2/80) in the valproate treatment group. Participants were considered to be sedated if, on observation, they appeared to be asleep with depression of consciousness and were not aroused by voice stimulation (American Society of Anesthesiologists Task Force on Sedation and Analgesia by Non-Anesthesiologists, 2002). Vomiting and headache occurred, with an incidence of 16.2% (13/80, P < 0.001) and 11.2% (9/80, P = 0.002) in the 
Discussion
Pharmacological management of acute agitation in an emergency setting should include an ideal medication with a fast onset of action; modest interpatient variability in pharmacodynamics and pharmacokinetics; and low risk for AEs and tranquilization without intense sedation, which may interfere with physical evaluation, diagnosis, and selection of further therapy (Allen et al., 2003; Zimbroff, 2003) . The American College of Emergency Physicians guidelines for the pharmacologic management of agitated patients in ED include usage of a benzodiazepine or a typical antipsychotic (haloperidol) as a primary monotherapy (Lukens et al., 2006) . However, despite the rapid effect of parenteral classic antipsychotics for calming agitated patients, a wide spectrum of adverse effects restricts their usage. Major drawbacks include extreme sedation, orthostatic hypotension, EPSs (dystonia, akathisia, and parkinsonism), and the risk of neuroleptic malignant syndrome (Salzman et al., 1991) . An open-label study on single-dose oral haloperidol (5 mg) in healthy adult volunteers found that dysphoria occurred in ∼40% of patients (Breier et al., 2002) . In a 24-h randomized trial of 270 patients with psychotic disorders Breier et al. (2002) , reported that haloperidol was associated with parkinsonism (16.7%) and akathisia (7.9%). Tran-Johnson et al. (2007) came to a similar conclusion in a study that compared aripiprazole with haloperidol and placebo. Haloperidol led to overall side effects of sedation (12.3%), akathisia (10.5%), dizziness (7.0%), and dystonia (7.0%). Moreover, sedation and autonomic effects are frequently observed in patients receiving either i.m. or oral haloperidol (Yildiz et al., 2003) . In the current study, patients experienced a deep sedative effect after the administration of the haloperidol drug that appeared to be interfering with clinical evaluation and diagnosis. In addition, we found that EPSs with haloperidol monotherapy occurred at a rate of 9.3%, corresponding with the rate estimated in previous studies, ranging from 5 to 21% (King et al., 1995; Meehan et al., 2001; Breier et al., 2002; Yildiz et al., 2003; Huf et al., 2007; Tran-Johnson et al., 2007) . The noticeable increase in the use of valproate since 1994 does not seem to be because of its FDA approval for manic episodes associated with bipolar disorder. It may be attributable to the perceived effectiveness of valproate for other conditions. Agitation and aggressive behavior is a complex phenomenon associated with genetic, psychosocial, and neurobiological factors; impairments of many neurotransmitter systems including monoamines, glutamate, and γ-aminobutyric acid are implicated in the biology of this condition (Nelson and Chiavegatto, 2001; Gobbi and Debonnel, 2003) . Recently, antiepileptic drugs, such as valproic acid, have been receiving considerable attention for its potential role in the control of aggression and agitation (Lindenmayer and Kotsaftis, 2000; Hollander et al., 2003 Hollander et al., , 2005 . Furthermore, it is believed to reduce impulsive behavior, which is useful for some patients with schizophrenia (Citrome et al., 2000 (Citrome et al., , 2004 Citrome, 2003) . Randomized-controlled trials with valproate semisodium have also been conducted to evaluate its effects on behavioral symptoms in elderly dementia populations (Porsteinsson et al., 2001; Sival et al., 2002; Tariot et al., 2005) . Although our data do not focus on these patients specifically, we speculate that the perception that valproate is useful in controlling irritability, hostility, and aggressivity is the driving force behind its popularity. To date, no studies for comparison of valproate as a sole treatment versus antipsychotic drugs for aggressive behavior because of several etiologies have been found. In the present study, we confirmed that valproate provided effective and welltolerated sedation for agitated patients in an ED setting. At 30 min after the first injection, the valproate treatment group improved similarly to the haloperidol treatment group on the PANSS-EC and ABS measures of agitation, whereas valproate was significantly better than haloperidol for the ACES score. This result was because of the larger proportion of patients who experienced intense sedation in the haloperidol group, as measured by ACES.
The neurobiological mechanism by which valproate exerts its therapeutic effect in agitated behaviors of neuropsychiatric disorders is not well understood. Several hypotheses have been proposed on the scope and mechanism of action. The potential mechanisms involve imitating the effects of the inhibitory neurotransmitter (γaminobutyric acid) (Salloum et al., 2005) , inhibiting the corticotrophin-releasing factor (Post et al., 1992) , and increasing 5-hydroxy-indoleancetic acid in cerebrospinal fluid to stimulate the serotonergic system (Gobbi et al., 2006) , all of which may conceivably play a role in agitated behaviors. The management of agitated patients in an emergency setting could be facilitated by the development of an easy-to-administer medication. Even though i.v. treatment with an anticonvulsant agent is an effective sedative for adult, it has some disadvantages. There is a concern that application of injective drugs may compromise the physician-patient relationship. i.v. or i.m. administration of medications to an agitated patient has also been correlated with the risk for needlestick injuries to ED staff (Fisman et al., 2003) . Also, inserting an i.v. line may be difficult and potentially dangerous in an agitated patient (Huf et al., 2002) . Consequently, parenteral treatment should be applied cautiously for patients who cannot cooperate with the physician for oral treatment and need rapid management or benefit from parenteral intervention. It should be noted that i.m. use of psychopharmacological medications may be less invasive and causes no failed peripheral i.v. access compared with i.v. treatments that would require the arms to be restrained physically. Further, on the basis of patients' right principals and safety protection, i.v. drugs are intrusive when i.m. medications are available. Besides the advantages of i.m. administered antipsychotics, this route led to slower peak plasma concentration with a delayed onset of action compared with i.v. treatment (Ayd, 1978) .
In the present trial, we preferred to administer haloperidol i.m., which appeared to be effective for rapid tranquilization with fewer cardiotoxic effects compared with i.v. route of administration. It is well established that haloperidol may prolong the QT interval by blocking the repolarizing potassium current (Douglas and Block, 2000) . Prolongation of the QT interval has been associated with subsequent malignant cardiac arrhythmias including ventricular fibrillation and torsades de pointes (Tisdale et al., 2007) . Acutely behaviorally disturbed patients may be at particular risk if QT prolongation occurs as adrenalin may sensitize the heart, making arrhythmias more likely (Royal College of Psychiatrists Psychopharmacology Sub- Group, 1997; Haverkamp et al., 2000) . These cardiac side effects were increased with i.v. administration of haloperidol (Meyer-Massetti et al., 2010) . Given these concerns, clinical caution is advised on the use of parenteral haloperidol (McAllister-Williams and Ferrier, 2002) .
Patients frequently present to the ED with different forms of acute distress situations. Because of the nature of emergency medicine and the varied patient populations, it is not always possible to obtain informed consent from the patients. To carry out a research, investigators must make every reasonable effort to ensure the safe participation of patients in the study, protect their rights, and involve the patients and/or their family in the consent process. Despite the safeguards imposed by institutional review boards and the consent process, prospective researchers may still have problems with ethical considerations. Therefore, the individual patients' rights and welfare must be observed and guarded strictly; they should be provided with necessary information about the study to decide whether they wished to continue to participate and they should be provided the opportunity to refuse further experimental treatment (Spivey et al., 1991; Erler and Thompson, 2008) . In the present study, for the patients without decision-making capacity, that is, those who were not mentally capable of understanding the situation and consenting, their family members, relative, or legal guardian signed a written consent and were fully informed about the risks and benefits of i.v./i.m. use of the medications. Then, the treatment was explained to the patients when they were capable of understanding the study interventions. The population of this trial is representative of patients observed in a psychiatric emergency setting because it includes patients who were agitated because of several potential causes, such as schizophrenia, schizoaffective disorder, cognitive impairment, delusional disorder, and mood disorder, with the exclusion of those who were not able to take medications because of hypersensitivity or hepatic failure. Therefore, the results of this study are applicable to general EDs and inpatients in psychiatric setting. According to the present trial, i.v. valproate can be useful as an efficacious method for the management of agitation in a clinical setting of emergency psychiatry because of its broad therapeutic spectrum, relatively benign side-effect profile, and rapid onset of action (Vance et al., 2003) . Of note, it provided a satisfactory level of sedation compared with a huge proportion of patients with intense sedation in the haloperidol group. Therefore, this advantage could potentially allow the emergency physicians to obtain a proper clinical history and determine the underlying diagnosis before making any additional treatment decisions.
Limitations
There are several limitations to this trial. First, there was no placebo control group. A separate placebo group would have been principally useful in documenting efficacy and comparing agitation scores and changes in vital signs. However, we believe that it was ethically and practically impossible to use a placebo because most of our study participants required urgent intervention. Second, a limitation of this study could be the assessorblinded evaluation of outcomes as the use of different sites of drug administration might lead to difficulty in ensuring assessor blindness. In addition, the difference between the treatment groups with respect to the type of administration might result in bias in favor of the i.v. valproate treatment because of the potential delay of action of i.m. administration. Third, the lack of follow-up information limits our ability to arrive at more conclusions. Follow-up at least 48 h after ED discharge, to record agitation recurrence, further drug-induced AEs, and return to another medical facility would be beneficial. However, review of the medical documents of the patients in this study showed no ED revisits within a 48-h window. This review was not inclusive for follow-up visits to other medical facilities or private physician offices. Fourth, we did not compare the efficacy and safety of study medications during several temporal endpoints. Therefore, future study to examine the effectiveness of different treatment dosing at different time intervals is warranted.
Conclusion
To the best of our knowledge, this is the first randomized, double-blind clinical study comparing the use of valproate versus haloperidol for tranquillization of acutely agitated patients in the ED. Our results suggest that valproate therapy may be useful in patients with agitation. However, side effects such as headache, vomiting, and teratogenicity may limit its application. In our investigation, the incidence of vomiting was more frequent in the valproate arm compared with the haloperidol arm, which is considered unsafe with respect to the risk of aspiration in acutely agitated patients. Moreover, exposure to valproate during pregnancy is potentially harmful to a fetus (Holmes et al., 2001) . Therefore, teratogenicity and other adverse developmental effects are major concerns and specific caution is warranted in the use of valproate during pregnancy (NHS, 2004) .
In addition to these limitations in valproate therapy, the i. v. route of the drug administration needs some form of vascular access, which is difficult to establish for severely agitated patients, and physical restraint is required. However, the injectable form of the drug cannot be administered i.m.
In summary, this trial has highlighted the need for future comprehensive risk/benefit analyses to evaluate the efficacy of mood stabilizers in the management of acute agitation and recommend which medication is best under a given circumstance. As more information become available on the use of mood-stabilizing drugs compared with classic antipsychotics in emergency situations, additional refinement of the treatment of agitation and the development of specific algorithms will be practicable.
